Study of a fluorometric-enzymatic method for bilirubin based on chemically modified bilirubin-oxidase and multivariate calibration.
The chemical derivatization of bilirubin oxidase (BOx) with a fluorescein derivative (FS) yields a chemically modified enzyme (BOx-FS), with excitation and emission maxima at 487 and 520 nm, respectively. During the oxygen oxidation reaction of bilirubins, in the presence of the modified enzyme, the change in the fluorescence of the modified enzyme depends on the concentration and type of bilirubin. This effect can be used for analytical purposes. Firstly, a theoretical-experimental study of the analytical system was carried out. The mechanism responsible for the fluorescence variation was clarified, a mathematical model developed and the variables affecting the fluorescence changes optimized. The concentration ranges in which the model can be applied (up to 12 mg bilirubin l(-1)), and the precision of the measurement (about 4%) were established for the three bilirubins. The application of the methodology to the simultaneous determination of direct and total bilirubins were studied by applying multivariate calibration methods to the whole kinetic profiles. A reduced calibration matrix (derived from a 5(3) base matrix) is proposed for calibration and different numerical methods were tested: Principal Components Regression (PCR), Partial Least Squares Regression (PLS) and Artificial Neural Networks (ANN). The simultaneous determination of direct and total bilirubin (average validation errors of about 9 and 10%, respectively) can be carried out from a single run. Furthermore, a semi-quantitative speciation of the three bilirubins (free, conjugated and albumin-bonded bilirubin) may be simultaneously obtained.